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Alerting Abstract: EP Al 

NOVELTY - The connection system (5) comprises a stiffener (25) having a two piece body. The 
stiffener has an alignment structure corresponding to a retention structure (7) which fixes an electrical 
connector (3). The two piece body of the stiffener allows removal of connector from a circuit substrate 
(20), partially. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 
1. Electrical connector stiffener assembly; 2. Connection system assembling method 
USE - For connecting daughter ci rcuit board with back plane in electronic equipment. 
ADVANTAGE - Streng thening and stiffening of PCB are accomplished, by connecting stiffener to 
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connector and PCB, thereby reducing PCB bowing. The rigid structure of stiffener and positive 
mechanical convection of stiffener to PCB, a Hows stiffener to directly strengthen and stiffen PCB. 

DESCRIPTION OF DRAWINGS - The figure shows a perspective view of electrical connector stiffener 
system. 

3 Electrical connector 
5 Connection system 
7 Retent ion structure 
20 Circuit substrate 
25 Stiffener 

International Classification (Main): H01R-012/14, H01R-012/18, H01R-012/20, H01R-012/22, 
H01R-013/66 (Additional/Secondary): H01R-013/00, H05K-001/14, H05K-001/18, H05K-007/12 
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European Patent Office 

Publication Number: EP 1 154523 Al (Update 200207 B) 
Publication Date: 2001 1 1 14 

**Anordnung zur Versteifung von Leiterplatten Printed circuit board stiffener assembly Assemblage de 
renforcement de circuit imprime** 
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Original Abstract: A stiffener assembly for mechanically supporting the main body of an electrical 
connector to a circuit substrate, such as a daughterboard Printed Circuit Board (PCB). The PCB stiffener 
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assembly is utilized to minimize bowing in the PC Board. The stiffener assembly includes a two-piece 
or split body having a top clamp and a bottom channel. A latch formed on the top clamp fits over and 
connectively engages a retention structure disposed on a rear surface of the connector housing. A bottom 
portion of the top clamp is disposed within the bottom channel. The bottom channel rests on the PCB 
and the legs of the bottom channel extend upward form the surface of the PCB. One leg of the bottom 
channel rest against the rear panel and fits under the retention structure. 

Claim: A connection system (5), mountable on a circuit substrate (20), said connection system (5) 
comprising an electrical connector (3) arranged adjacently on said circuit substrate (20), the electrical 
connector (3) comprising a housing (6) having a retention structure (7) thereon; l.**characterised in 
that** the connection system (5) comprises a stiffe ner (25) comprising a two-piece body defining an 
alignment structure co rresponding to said retention structure (7) for securing said electrica 1 connector 
(3), wherein said two-piece body allows for removal of said electrical connector (3) from said circuit 
substrate (20) by removing a portion of said two-piece body. 
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Publication Number: JP 2002033146 A (Update 200212 E) 
Publication Date: 20020131 

**PRINTED CIRCUIT BOARD REINFORCING DEVICE** 
Assignee: BERG TECHNOL INC (BRGL) 
Inventor: TIMOTHY B BILLMAN WEAVER JOHN H JR 
Language: JA (9 pages) 

Application: JP 2001 137392 A 20010508 (Local application) 
Priority: US 2000567143 A 20000509 
Original IPC: H01R-12/22(A) H05K-1/18(B) H05K-7/12(B) 
Current IPC: H01R-12/22(A) H05K-1/18(B) H05K-7/12(B) 

Republic of Korea 

Publication Number: KR 2001 103660 A (Update 200232 E) 
Publication Date: 2001 1 123 

Assignee: CONNECTOR SYSTEMS TECHNOLOGY NV (CONN-N) 
Language: KO 

Application: KR 200124803 A 20010508 (Local application) 
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United States 

Publication Number: US 6315605 Bl (Update 200207 E) 

Publication Date: 2001 1 1 13 

**Printed circuit board stiffener assembly.** 

Assignee: FCI Americas Technology, Inc., Reno, NV, US (FRAT) 

Inventor: Billman, Timothy B., Dover, PA, US Weaver, Jr., John H., Marietta, PA, US 

Agent: Woodcock Washburn Kurtz Mackiewicz Norris LLP 

Language: EN 

Application: US 2000567143 A 20000509 (Local application) 
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Original US Class (main): 439540.1 

Original US Class (secondary): 43979 439701 361809 248224.7 

Original Abstract: A stiffener assembly for mechanically supporting the main body of an electrical 
connector to a circuit substrate, such as a daughterboard Printed Circuit Board (PCB). The PCB stiffener 
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assembly is utilized to minimize bowing in the PC Board. The stiffener assembly includes a two-piece 
or split body having a top clamp and a bottom channel. A latch formed on the top clamp fits over and 
connectively engages a retention structure disposed on a rear surface of the connector housing. A bottom 
portion of the top clamp is disposed within the bottom channel. The bottom channel rests on the PCB 
and the legs of the bottom channel extend upward form the surface of the PCB. One leg of the bottom 
channel rest against the rear panel and fits under the retention structure. Fasteners pass through the PCB 
and the bottom channel and engage the top clamp thereby retaining the connector on the PCB. The 
stiffener assembly simultaneously aligns one or more connector modules to one another creating a one 
piece "mono-block" like effect while at the same time acting to stiffen the PCB thereby reducing any 
PCB bowing. The two-piece stiffener assembly allows for individual connector modules to be removed 
from the PCB by simply removing the top clamp portion of the PCB stiffener assembly. The stiffener 
provides a mechanism for mechanically supporting the main body of a connector module to a 
daughterboard PCB in a manner that is easy to manufacture and cost effective. 
Claim: l.A connection system, mountable on a circuit substrate having a pluralit y of through holes 
formed therein, said connection system comprising: * a plurality of electrical connectors arranged 
adjacently on said circ uit substrate, each including a housing having a retention structure thereon, 
wherein said retention structure extends from a rear panel o f said housing; * a stiffener having a two- 
piece body defining an alignment structure c orresponding to said retention structure for securing said 
connectors together, wherein said alignment structure is constructed to receive and fit about said 
retention structure; and * wherein said two-piece body allows for removal of individual electric al 
connectors from said circuit substrate by removing a top portion o f said stiffener. 
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B&mm2titcmm<p<D*mftffmmm^mo 9/3 2 

1. 6 3 0# (f<3IASIJI##BERG-2 4 3 6) CC 

&&mvx. m®.-rz&mnmmm<!>£x<Dwia<n-t 

«fc SEPMIsISaSg (PCB) ffi^gi 
^W&is*rJ*<Om^&m)foWifi9ii£tlX^Z>. mm 
^n/cfc^CC. «^^itSP?:n^i7^©^®r^L/-C 

30 t»r. s/c. PCB{cg^?nri,»5. 2 gp«a<Dlw^w 
i^cto-cpc B^emo^-rc <t£«rrffetc-rs. 

WI^PCBffl^^^^xAS^Lrt,^. PC 

BMmM&mi'xrj* 5 «. 1 -5*fc«-g-niiLh©^» 

m=i*9Z3£, m&tt2 5i. PCBOi^JtclHlSS* 

fcmmw{cpcB2 0(c^3n-cc^„ tt^t*. 2 

rn'offiZXHb-iX. m«pUrJ^^^3iPCB2 0i(C 

40 ^^Wfcs^snr^r. -e-j-icc<fc-3-c. pcb2 0% 

^@IC 1/ . ffi^Slg 2 5 ©HgUg&#©BX »3 ^ i 
Sn^^^SAiPCB^^SfSfCBXO^-lt 

^^owi-r-s. *^©a»©fc*{c. 3^d?»3©s§ 

«©i^ftf8a&tt^gT&.5©T\ j^t. fS^tc^ 
3^ff3B. 1 99 9^4^2 HCfflBal^nfetB 
I&#-^JB 09/295. 504 -^©a6Btti©3KS!}ti^ffl 

X$>2>. *3nteJ:5(c, &m^£j:3***3M:1fiS$c© 

50 3©?iJ«. BJiKTj^ti/c^ec. tbtSW^:* 



2 5cc<t^^ffl{cpcB±tc3fcgbri2s^nrv> 

£. ^*>^fA5tt, PCB2 0(CRSLtOt*>O 
iagDjfgCcfiffig3 n/c«S[<D^mW3 * * £ 3 

■&-rz>tcib<DttWi$:mur(,>r:. $/c. pcb 20**5 

«ttK»£T£/c«>©1t$i£*ri/Tl>-5. #1»K3* 
?f 3tt. W£U< tt&*P©8?££<£fllUT. PCB2 

0 (ctStSfaJc £ /c^mftft8i8 3 n-5©&cg iri,»5. 

[0015102. 3*5«fct;4l:#lt4<!:. 

zbicws-th^^icm^tix^x, ^ntcto-c. 

U PCB2 0*8«@K:-rs. il*>e,3(cm?ti/c<t 

t>) (c^L-CBflrgn^ffi 1 oicm^titcmA^am 

9<Dti2P}&m?Z. &M-?©3S&^-«. PCB204ffe© 

pcb moatr) temsmvimmrz,. 

[0 0 16] te. JgStft&SB 1 3 . f£g|5A 

gP7=&WL-ri^o 0MS/**Jl'8tt. ^M^tcK^b 

fC. g(peg), £frttt:> (dowel pi 
n) . sJOPK i"J^, T^Bca. ^a-;h% 

£*© <t 5 KDiKDmwKmm^mzumxt ^ct 
[0017] mmmmm «. «^t2 5 tommm 

te. ffl&tt 2 5 ©*tj£-f .SSgW&i&gU 2 6 tCiR^f 3 

n. *tit&&mtcm&-rzj:>jicmi8.2tixm. « 

J3f8®g|$ 7 tt. A^i/>^6 ©&8P^* 8 *> hmftc 

#8tL-cflM3nT6J:<. oc^-c^-ntcsffisn-s^ 

02i4i{c^3nfc«fc^(c > S^f8iSgi57«. «F*L 
< tt^HILTMSlafc-I(D7 7>i/2 4 a£*tr-5 
(do ve - ta i 1 ) «jg*tf^r(,>4„ 35 
ttLTMSn/c7 7>i;2 4att, 04 fCm3ft/c<fc 

5tc. ngp';^24 b<t, ^©■;^2 4 dtctors 

^3n/tJSgUU^2 4 cil:Wl/TU5. 

[0018] n-jy^yeBSfc. «&©ia:E3$gsin 

2*Wr-5Ci*J-C^-5. W*b<«. f2S3&iagiS 1 2 
(i&gfcte/ciaf (d owe 1 ) tSit^Wl/TU-S. 
SP12f*. >^V>>ifG±mmiCtel8.ZtiX^Z>i)\ £ 



(5) *SPj§2 0 02 -3 3 1 4 6 

8 

fctt#£b<«-^{c^&3nrfc£<. jggBiagEi 
3ip^>mifx^i. 0iL^mmmia<s^x. ^12 

tJ. PCB 2 O{C0fiR3ti/c*tItv-r-S^;l'-^-JU2 3 

»^nTl>5. S12B. ^SfcBfilMftfflt/ 
TPCB2 0F«3(C^UX3nrfc«tt». assail 2 
tt. A-)i/>i/6?:PCB2 0tC?fL ( t, IXOJI-L/BI 
fig. £tcim*)9\-L*Bjm<Di.*?ti1!plcB8i2tiZ>. R 

gossan 2 ©s«i. aw^isffltc^b-c^en. 
10 3*** 3*pcb2 occ*fur3^u^-rs©{c+ 

CB2 0«:G^-r-5. 

[0 0 1 9] 01*>6 3{t^3ttfc<fc5ec. PCB20 

(Cttra&ail 2*lR^-S«^©?L2 3*#LTC> 
S. PCB20I1 PCB2 0£i§Bitt2 5 &®mtC«| 
«W^*^-T4fc*«C7 r ^^--t|g4 o £iRgrr 
&S£St©X.>U-«t:-.iU2 1 5S0n»5 0 PCB 2 01* 

3ft/cX;U-*-;U (0^t*-T) #>. *£l>f;J:£MT-^ 
»FHt4. PCB 2 OK. SttsS/cttfl^SgfflCC 

[0 0 2 0 ] Hl#>6 3tC*%Sftfc:.*:9iC. 5 

». ffl*35:re)nfc3*^*3tcSM3ns©{cjaL/r 

*i»tt2 5« v PCB2 04«fJ©4B) 
tt. PCB2 0*ift*li©*g/Nc-r-5/c«){CP 

cB2otc^ffl-rs?aj®jai**M-r*. ffij5£#2 5tt. 
30 *v> . * y ? t-. ««. h ft <«:©«»: 5 ttja^jjQcse* 
*»6©BX#tt^*ffifflor. ^^>y6tcii[:&Bfcg-c 

*f*L<«. ?S^M2 5«, «^«J&giJ7K:^Ic; 
Ur. Ctitt, — 33f/c«-€-n^±©=i^i'i?3*PC 

B2 Q<Dw<£mmic&ei-?z > fr$.tc\mmL. s/tp 

C B 2 0 4«iKT4/cft©(>©t?4S. 
[O021]5fiKIJ, Ii33rtt2 5 tt, #SWf4©<fc 
5ft. PCB 2 OOttiftJrOfc&BfcttftrfPen-CO 

40 f4-C*S„ ^I©ffl5i«2 5©<£fflte. -e©^@ttfc<t 

8fl# PCB MfiflU: »5 3 -5 J: 9 &{tf! 

©«I4^ ^MStiiCi ^*^W©ffil^rt r * & . 
[0 02 2 101. 2*J<fcO f 3tC7n3*i;te«fc3K:. ffl^ 
W2 5tt, n^.i'^ 3 iPCB2 Oitcli^^nt 

2 8*J«fc^iSg|5^ + >^;l/ (/ci^.«JSgpg|J^) 2 
8 4«tS 2gi5 o W«:gl5-r)fet)^^gl0/c*«wgC4WL 
ri>5. 3ISP5'7>^2 8 <t^ge^+>^.;l'2 9 iti. 
50 ^»J^jtg)52 6«rJg(S-r-5/cto{C— ftiC&&UX\,>2>. 



9 

U&C»"C, n*i'#iSS3£PCB2 Ofrh 

[0 0 2 3 ] !34<h5{t7n;*n/t<fc<5CC. «gPi'7>^ 
2 8tt£f$BPS&3 1 <t^)»g53 2 ££*tr SiSL^tK 
©*»g|J3 1 £f$3UgB3 1 ttjggp^-c^ 

*.rt/2 9rt(CiR£3ft£©teSL/c{gC>gP#3 1 a*W 
LXt<>Z>. fi^g|J^3 1 att. ffiSM2 5iPCB2 0 

fcti^*ifeQ:<D?l3 3*WUTC^„ JfSKIJ. 7L3 
3« s *^AiW6nfc?L-C*S. -ojfcttftltll© 
?L3 3«> W£ 0<ttPCB2 0(cjfcfiK3n/cX;l>-* 
-;i/2 nc*trE;-f& 0 ^«g{53 2«-€-©5feffigpcc^ 

ig§U2 6CDIlgCS|J^?:^-r*. 7-^4 1tt. <S8f*S 
7 KS^ffl L Tff^ 3 n/t 7 ^ > y 2 4 a ©IHgp 'J ^ 

[0 024]B4*#it4<h. J£SP? + >*^2 9 

«. p c b 2 o ±tcmi htitc — /c«-e-njy_h<D_h 

l>£„ JgSJS^ + >*.»U2 9{*. tf^OO^i 

T-gStt 3 7 (Ccfc -.TgMShfcl 1 ©«lgt53 5 i»2 © 

i«igP3 6*w-riu^©*(*si53 4*{iirt^„ m 

l©W)g|S3 5, ?B2©IiP3f53 6. fe^tf**©?:*^^ 

W3 7«. *t\ib(Dmc3:ftmB$3 i &jim-r5©{t® 
#&gB2 6©&gBa^£^jjS-rs„ »i<Diaiaj3 5«. 
i>t. */ci£giJ';^2 4 cwTaJfctK^or^rio 

IS 1 ©JWgfl 3 5 ©ftigg&tt, JgSB V rf 2 4 c t#t%-&t 
^J^fCtf^rS*. /ci^.«. Sff 1 OOJWISP 3 5©5teijg 
Sj»i. WSSf 7>7"2 8©^ -^?-4 1 iSfKb/c^ y ? 

L < tt. mi ©0pg|53 5©i5iti. GU#tSitgB7 tffftV'* 

[0025] 3B2©»^3 Si^^^^g&WS 7 <b 
«> W*L/<«^l<DflWa53 5«t<5feifi*i!*m tpife© 

•?x7'guM3 7w 1 pcB2 0(c»wF,nri,>t, Mm 

L< «31gI5i'-7>7"2 8©?L3 3*$«fcy ; PCB2 0©* 

□SP3 9£*rU-C(,>£„ ^IJt07rX^--4 o»*. 
W2 5£PCB2 0tc&i&^£;toWcg:we.*i-ct,>T. 

-enKAoT, PCB2 0©:n*4'£3£$g?iJU * 
/c. PCB2 0*§SBK:-r-S. KfiKtt. 7rXt- 
4 0«, PCB2 0^S*afc^Jl/-*:-;l'«i:. tp^cD 
0 x ^g|JW 3 7 UlBfcZtitc — ?&tclt*ti&Ut<Dr4im 
B8P3B3 9 ££iio-Ciii!UT<.>-C. SSP^^>7 , 2 8 
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©-o$fctt-e-njy_h©?i3 s^^wtc^-r-s. «t 

»5W*l/<«. 7rXt-4 0B, *;l/-*-;U2 1 

6ti/c?L 3 3 *«&fl<j«:fl^-r z>m&m<Dtz ozmv-c 

*83£tt2 5tt. S?>J«ljggB2 6*iS5l#tftjgSB7K: 

SP7 *iS^J«itS|52 6 rtCC«jgWtCi|XS3tl-S«t 
7?f4 l«Hgp*>6^«3§Si57©±{cK^L/ > IS 1 
©SPS53 5tt«J#tig8&7©Tet{i^l,T^£„ c©ei 
10 ittt. MS£tt2 5©0S##it^7^©^9fi&i!> (sn 
u g fit) *fcttT*K£*JB«S T*. 
[OO2 6]045:#li1-4t > Wfc P C B ffl^SI 
gtt. SftJK: — 3*/c«-e-*ifcLb©:3*d>*£PCB(C 

gfl^ + ^rt^PCBCCifctt^ti. &&L<iZ=t*i>Z 
^^>^©&g|$<!:|sI-¥ffi{c&-S. Ctxtt, 

£ttfcPCB©ifc£«/NcT£fc#K!g!it-3„ jegp^* 

20 t»rpcB©?L<bis?ij3nT(r^wn«^6^t>. -en 

^ + >*^KOIBISl?L<J: PC BCD^H-- d^-^ilS^iStl 
-2.. -orfc^T^^- (Aii^tftaDJ&s^enfctaD) 
B, PCBtDJSgJJ^^ffl^g^PCBCC^-rS/c* 

[0 027] «F*K«. SS^^i'f 3», Sl» 
2 5». ffl^«2 SJCfc-j-rSimW^*^ 

f 3£<*£-r&fc#fc— tttcffia-rscitci-p-c. <i 

— (D^fjS. *fctt«*<D^&<D:3*i?;Sr3 tt. ^ii<D"^ 

-fttcgijnj. M^*t2 5©«W»iPCB2 0(C{£ 
40 33hfnicj:-5rPCB20**lKt4i5(c. p 
C B 2 0 ^©H&gg 25©T3fy^^>h «+^^ 

^6<b©tSS^ffl{*. 3*^^3?:PCB2 0{CMSU 
H5tJ-r€.«t^(CfPffl^^. fS3£|#2 5W:£7fc. 

©^m*j j: um&&*mw<Dm&is «t ^tstg©»iffli « 
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ttk:«l:-,r+^j:liSK:^3*ifc*^©*Krttc*jt^ [H5] 02©iBgP*5>:7'<DJ£ffi0. 
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3 




[#&*E<D2&3I] fel±cOcfc0CC, ^^ic^ntf. 
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tttofe^O^T^S^ffigtU PCB 
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jS^rffi^^SCi^T^-S. 10 


1 2- 






2 0- 


-eiiib«8»® (pcb 


[01] PCBi lo$/cte^ftjy±©&£U-te:/** 


2 1 - 




* ? * <t z>icib<D*5m<D , &fm^ * t> % 


2 4a 


-y^i/V 




2 4b 


wspy^ 


[02] PCBi loi/cl«nti±O^Hr^^ 


24 c 







2 4 d 






2 5- 


■ mm* (ffl^g) 


[03] SZO^Wa^^^ti^gCD^CDJSMOT 


2 6- 




foh%tcm. * 


4 1 - 





[01] [05] 
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7 0> b^-isOltftZ 

17547, WX*£, t*-7^^ -X • h- 
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HH17 HH18 HH22 
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EE11 GG16 OG23 



